Abstract-This autoradiographic study in the chick embryo tested whether one possible source of cells comprising early-developing taste bud primordia arose from gemmal cell precursors, or their progeny, born during the first week of incubation. Following single in ovo injections of [ 3 H]thymidine on embryonic day (E) 2, E4 or E6, labeled gemmal cells were identified in developing, anterior lower beak taste buds on E19, which is 2 days after the first sign of bud primordium formation and 2 days before hatching. The greatest number of labeled cells/ bud occurred after the E2 injection. Thus the embryonic gustatory peripheral receptor, in common with developing auditory, vestibular and retinal sensory receptor epithelia, contains at least postmitotic and/ or quiescent cells whose precursors proliferated during the first week of gestation. These early pre-bud precursors could serve as tropic targets for local epithelial cells in the formation of bud primordia as well as guiding growing distal processes of the gustatory sensory ganglia whose neurons are already postmitotic by E5.
INTRODUCTION
Chick taste bud primordia initially appear in basal-most oral epithelium as spherically shaped cell configurations on embryonic day (E) 17. By perihatching (gestation = 21 days), these early buds mature to a wider diameter ovoidal form that reaches surface epithelium and is exposed to the oral cavity via a gemmal pore or pit (Ganchrow and Ganchrow, 1987, 1989; Ganchrow et al., 1994 Ganchrow et al., , 1995 . A recent autoradiographic study on bud cell proliferation during the last trimester in ovo indicated that a major part of gemmal cell labeling occurs only after E19, irrespective of a single [ 3 H]thymidine injection administered between E15 and E18 (Ganchrow et al., 1995) . These latter results suggest that incipient taste buds form in local epithelium from * To whom correspondence should be addressed. earlier postmitotic and /or quiescent (decycled) cells and are consistent with data indicating that early unilateral geniculate ganglionectomy (at E2.5) does not reduce the number of bud primordia formed by E18, compared to the unoperated side (Ganchrow and Ganchrow, 1989) .
Could one source of the taste bud primordium arise from gemmal cell precursors or their progeny born much earlier in gestation, even prior to the early appearance of a prominent mandibular process at about E8 (Hamburger and Hamilton, 1951; Lillie, 1952; see Barlow and Northcutt, 1995) ? Parallel evidence from the embryonic chick auditory system may be informative since the sensory ganglia of facial and acoustico-vestibular nerves develop from a VII -VIII ganglionic Anlage (Lillie, 1952; D'Amico-Martel, 1982) : in chick auditory epithelium, precursors of all hair and supporting cells identified at E12 undergo DNA synthesis in preparation for cell division at E2 -3 (Katayama and Corwin, 1989) . All auditory and vestibular ganglia neurons are postmitotic by E6 -7 (D'Amico-Martel, 1982) . Moreover, in chick visual system, approximately 80% of thymidine-labeled cells identified in the retinal ganglion cell layer at 10 -14 days posthatching are already postmitotic at E4 (Snow and Robson, 1994) . Finally, trunk (distal) ganglia of the chick cranial nerves 7, 9 and 10 mediating gustation contain solely postmitotic neurons by the incubation day 5 (D' Amico-Martel, 1982) , by which time growing distal and proximal processes of these ganglia are evident (e.g. Tello, 1923; van Campenhout, 1937; Ganchrow and Ganchrow, unpublished data) . Hence, in parallel with ganglionic development, it might be expected that some source cells for late embryonic taste buds undergo DNA synthesis preparatory to cell division in early gestation.
The present study examined taste bud cells in chick embryos at E19, for evidence of DNA synthesis after a single injection of [ 3 H]thymidine on E2, E4 or E6. It was hypothesized that some progenitor cells of the peripheral taste receptor, or their early progeny, are born during the first week of gestation, migrate to or develop within oral epithelium, and contribute to the organization of gemmal primordia identified after E16 (Ganchrow and Ganchrow, 1987; cf. cerebellum: Yurkewicz et al., 1981; retina: Snow and Robson, 1994; lateral line receptors: Northcutt et al., 1994) .
MATERIALS AND METHODS

In ovo [ 3 H]thymidine injection in early gestation
Forty fertilized eggs (White Leghorn) were incubated at 99.6
• F, saturated humidity, in a rotating forced-draft incubator (Modern Equipment, Haifa, Israel). The first 24 h of incubation in this study, and as applied to other reports discussed herein, were considered as embryonic (E) day '1'. Between 11 : 00 and 11 : 45 a.m. either on days E2 (n = 13), E4 (n = 13) or E6 (n = 14), individual eggs were removed from the incubator and positioned horizontally in an egg carton cell. A small portion of the blunt end of the eggshell was alcohol-swabbed, carefully windowed with a scalpel blade, and a Hamilton syringe positioned through the opening and air space of the egg. Then 25 µl containing 25 µCi (0.07 µg) of [ 3 H]thymidine (specific
